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SYNOPSIS 
This paper is concerned with a flexible base designed pri= 
marily to improve the riding qualities of high-type bituminous pave-
ments., Difficulties in control of grades and sections with modern 
methods of macadam base construction have emphasized needs for ef= 
fective finishing procedures., 
In the project describedll an 8-in., base was built ~ two 
courses, the lower waterbound macadam being overlain by a dense-
graded aggregate material suitable for spreading and shaping with a 
power grader., The base was then surfaced with two courses of a hot 
bituminous plant mix., 
Observations and measurements showed that the combinati on 
could be built satisfactorily; construction entailed more equipment 
but less manpower for the blade-spread course than for the waterbound 
macadam; the dense-graded aggregate produced a high base density; 
and the possibilities for finishing to uniform section were much better 
with the dense-graded aggregate than with the macadam., 
Introduction 
Traditionallyp the majority of bases in flexible pavement 
construction in Kentucky have consisted of waterbound macadamo Ex-
perience with it carries back over a period of more than 40 yearso 
Within the past 5 years definite thickness design criteria based on 
subgrade bearing values and prevailing traffic have been developedo 
Those criteria, and the research through which they originated, were 
described in a paper presented at the 28th Annual Meeting of the 
Highway Research Board, 4 years ago,o 
(1) 
From the standpoint of load-bear~ capaeity, pavements of 
this design have been satisfactory o F.rrom the standpoint af riding· 
qualities, however, they have been unsatisfactory - particularly 
Those built recentlyo Through investigation of many projects built 
since the war, poor riding qualities were traced to difficulties in 
maintaining consistent transverse sections during construction of 
the waterbound macadam baseo 
Variations in the base course werep for the most part, r e-
2 
fleeted in the finished pavement surfaceo This was sa because of the 
fact that equipment placing each of the overlying bituminous courses 
(1) Baker, Ro Fo, and Drake, Wo Bo, 11 Investigation of Field. and Laboratory 
Methods For Evaluating Subgrade Support in the Design of Highway 
Flexible Pavements," Proceedings 2 Highway Research Board, Volo 28, 
1948o 
traveled upon the course beneath it - beginning with the base~ Hence 
the contour of the finished base had a direct bearing on the contour 
of the finished surface, unless adjustments of the screed on tbs: 
bituminous paver could be made to compensate for the unevenness. 
Experience showed that it was not feasible to smooth out 
high and low spots in the base even with so-called leveling or crown-
control mechanisms that have been developed for paving equipment. In 
fact, additiona1 roughness was sometimes introduced through excessive 
manipulation of controls in an effort to achieve uniformity o:f crown. 
At any rate'~ since the fault lay in the base, attention was 
centered on that part of the pavement. Roughness so prevalent now 
was attributed tp seve~al factors which were not represented in pre-
war construction. Most prominent among these was the speed in place-
ment ef base fuAterialo The rate has practically doubled in the past 
ten years o lis in all other types of construction speed is emphasized 
and within reason this seems necessary to keep coats as low as 
:f'Ossibleo 
In addition to speedg there were scarcities of personnel 
3 
and also the increased cost of labor both for controlling the sections 
and for applying the hand work necessary to maintain uniformity in 
surface contour of macadam containing very coarse aggregates. 
In view o:f all these conditions, it was evident that any 
means for overcoming the problem must be mechanized and assent~ 
eliminate hand laboro Also~ it must carry forward in such a way that 
measurements for control could be kept a.t a minimumo However, since 
4 
some irregularities resulting from fast-moving construction were almost 
inevitable, the proced~e should be such that those flaws detected 
could be smoothed out easily o Finally, all the other desirable attri-
butes including strength or stability of the base must be maintainedo 
One of the approaches which has been made by the Kentucky 
Department of Highways to overcome roughness is a combination base 
in which the waterbound macadam was retained as a foundation and 
topped with a dense-graded erushed aggregate small in top sizeo This 
paper gives a description of the first of four projects with combi= 
nation bases that were in the construction program this past year, and 
.describes some of the data which have been obtained from observations 
and measurements on the projecto 
Design 
The project, which was only lol miles in length, essentially 
provided a connecting link between two principal highways, at the 
edge of an urban area, just south of Lexingtopo Finished pavement 
width was 30 fto, and thickness design for tije pavement was based on 
the CBR Method develo~ed several years ago apd applied to the Flexible 
Pavement Design Evaluation' s carried out in 1948o 
From the 1948 investigation of subgrade bearing values 
beneath pavements in service, the curves shown in Fig o 1 were de•· 
velopedo These are used for standard flexible pavement design by-
the Kentucky Department of Highwayso The five curves represent five 
groupings of traffic in equivalent 5000-lbo wheel loadso Anticipated 
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Fig. 1. Flexible pavement design curves. 
traffic on the project under consideration fell in Class V.. Minimum 
measured CBR was 6 .. 5~ and average of all samples taken before con-
struction was 9 o3 o General distribution of bearing values was 
typical of variations encountered on most projects throughout the 
state, but the range of values vas somewhat higher than the average 
for the state.. In this instance greater than usual weight was placed 
on the minimum CBR and the design thickness was 11 3/4 inches made 
up of the following: 
2 3/4 inches of asphaltic concrete 
4 inches of dense-graded aggregate 
4 inches of waterbound macadam 
5 
~1~~ inch of insulation or leveling over 
ll 3/4 inches - Total 
the subgrade 
Actually the design could be considered conservative since 
the average CBR for tests taken during construction indicated bearing 
values still higher than the average of 9 .. 3 determined before con-
struction was startedo 
The gradation range of the dense=graded aggregate specie-
fication is shown in Fig .. 2o One hundred percent passes the l-in .. 
screen with _5 to 15 percent passing the Noo 200o In many instances 
this material can be produced crusher-run~ particularly where the 
plant includes a hammer millo However» for this projects as ~ill 
be seen later, two separate aggregates were combined to provide this 
gradation.. It was recognized that a high moisture content was neces-
sary for shaping and compaction of the dense aggregate base., Also, 
completed sections would be vulnerable to. raveling under construction 
traffic unless the moisture content was kept high.. For that reason, 
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specifications required application of calcium chloride to each of 
the courses of dense-graded materialo There was no specified re-
quirement for watering other than a general statement that water 
should be applied as directed by the engineero Actually this received 
a great deal of emphasis at the time of constructiono 
Construction Methods 
The single course of waterbound macadam was placed in the 
normal mannero Wooden forms were set along the edge of the base and 
the large No a 1 (lt- to 3~ino) stone was spread with a mechanical 
spreadero (See Figo 3)o This stone was rolled and Noo 10 screening 
were spread with tailgate spreader boxeso These screenings were 
broomed and rolled dry~ then wet thoroughly and rolled and broomed 
further (See Figo 4)G The completed waterbound course was tight and 
apparently well keyedo 
The dense-graded courses were constructed of limestone for 
which there were sped~ gradation requirements as outlined in Figo 2o 
Because the limestone was ver,r dense and hard~ it was necessar.Y to 
add fines to crusher-run stone to secure this gradationo The mixture 
consisted of 75 percent crusher-run material passed through the 1-ino 
screen and 25 percent fine agricultural lmestoneo Figso 5 and 6 
illustrate the w~ in which the two materials were placed on the road 
separately. 
After the aggregate for a 2=ino course had been placed, · it 
was watered and immediately calcium chloride was applied with a 
fertilizer spreader at the rate of one pound per square yardo This 
Fig. 3. No. l stone in place for the 4-in. course of 
wa terbound. A l-in. insulation and leveling course 
consisting of No. 5 and No. 10 stone in equal pro-
portions can be seen in the foreground. Edge boards 
were removed immediately following the placement of 
coarse stone and prior to rolling. Three 10.5-ft. 
lanes were placed, the center lane being the last to 
go down. 
Fig. 4. Watering, brooming and rolling on the water-
bound construction. Note slurry in front of the broom. 
Fig. 5. Spreading the coarser of two aggregates used 
for the dense-graded base course construction. This 
stone was crusher run through a l-in. screen with 
approximately three percent passing the No. 200 screeno 
Fig. 6. Placing finer aggregate for the dense-graded 
course over the crusher run material shown in Fig. 5. 
Because of the insufficient quantity of material finer 
than the No. 200 mesh in the first stone placed, it was 
necessary to add fines which are normally sold f9r 
agricultural lime from this quarry. This fine fraction 
represented 25 percent of the total aggregate. 
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operation is illustrated in Figo 7 o Two passes or the spreader were 
made for each application, and an obviously uniform distribution was 
obtained by this method., 
Mixing operations began immediately after the calcium 
chloride application., The mixture was windrowed to the side or the 
road, then with successive passes or the patrol grader this material 
was rolled along the blade to the opposite lane (See Fig., 8)., More 
water was added as neededo The final consistene.y was about that or 
a dry concrete mix, with moisture contents averaging about 8 percent., 
Usually after the windrow had been moved two or three times, a 
thorough mixture was obtainedo 
Material was then brought to the center or the road and 
laid out., Edges- were kept straight by using an edger attached to the 
mold board or the bla de as shown in Figo 9. During the laying out 
process, a pneumatic roller (Fig., 10) was operated continually not 
only for compaction but also to emphasize irregularities that carried 
through from the waterbound course or developed in the placement or 
the blade-spread courses., Pronounced irregularities could be taken 
out readily by turning the blade square with the road and "square 
blading" for a short distance., Material removed from high spots was 
carried to the depressions., Finished=rolling or the dense-graded 
base was accomplished with the pneumatic and a 10-ton three~eel 
roller in combination., Final passes were always made with the three-
wheel roller., After rolling was completed the base was sprinkled and 
allowed to cure., Ir an irregularity had been overlooked, re-shaping 
Fig. 7. Water was applied to thoroughly wet the 
stone prior to application of calcium chloride. This 
was done to assure an adequate moisture content and 
prevent segregation as well as facilitate manipu-
lation durin~ the . mixin~ nrocess that £allowed. 
Fig. 8. Mixing the stone, calcium chloride, and 
water with a patrol grader. The mixture was windrowed, 
then portions of the windrow were rolled along the 
blade across the road. Thorough mixing was ac- · 
complished after several passes with the patrol graders. 
Fig. 9. Placing the edge of the dense-graded base 
with an edge board that was attached to the blade for 
the last few passes in the layingout process. This 
attachment could be easily removed or replaced. A 
verv N!A. t 11.nrl uni_f' nl'll adQ'8 vas o bta:ined in this unner • 
Fig. 10. Pneumatic Rolling. This operation was begun 
during the final s haping of the blade-spread . base. 
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and rolling as late as two days after placement was possibleo It 
was necessary to wet the mixture thoroughly in order to recompact it 
after re-shapingo 
The dense-graded base was placed, mixed, laid out P and 
rolled in approximately 2000-f'to sections 9 with the first 2-ino course 
finished throughout the project before the second course was beguno 
There was no particular waiting period between completion of the first 
and the beginning of the second course; howeverp following completion 
of the second course a 10=-d.ay curing period was allowed before the 
tar prime was appliedo 
There was no brooming of the base prior to priming even 
though there was some floater material created b.1 the reshaping opera-
tions in a few places and b.1 passing traffic which used the road dur~ 
the waiting periodo One section about 1500 fto in length had an 
unusual amount of floater 1 and in order to tack down that material 
satisfactorily there was an overrun of 2240 galo in the primeo 
Application of the prime is illustrated in Figo llo 
The binder and surface courses were placed shortly after 
primingo Coarse-textured hot mix binder material was placed approxi-
mately li ino thicko The surface course was a plant mix of medium 
texture (Kentucky Type B) approximately li ino in thicknesso 
Fig. 11. Appearance of the finished dense-graded 
base at the time priming for the bituminous pavement 
was started. 
Observations and Test Results 
Observations and tests were directed mainly toward four 
aspects of the work~ 
lo Gradation of the stone in the dense-graded courseso 
2o Density of the completed dense-graded courseso 
.3 o Profiles and sections of the road at various stages 
of constructiono 
9 
4o Relative requirements of men and machines for the 
waterbound and dense-graded base course constructiono 
The intent of this information was to show whether the desired gradation 
could be maintained; whether the indicated structural capacity of the 
dense-graded base was adequate; whether improvement in contour of the 
pavement could be brought about with the new type base; and whether 
' the new type base was economically soundo 
There were numerous other observations and records most of 
which were best obtained photographically o From that standpoint a 
complete record of operations was made with still photographs, and in 
addition 16 mmo movies were taken from time to time as a means of 
realistically illustrating the important features of the work and 
the results producedo Finally1 there were incidental tests - such as 
those pertaining to soils - which were included as part of the recordo 
Aggregate Gradationo 
Gradation samples of the two aggregates used in the dense-
graded ll!ix, and samples of the mix itself, were taken at frequent 
inteNalso Most of the fine aggregate samples were taken from stock-
Table lo Soils Test Data 
Locatio!i Sample Proctor Compaction Field Lab. H.R.B. 
(Station) Date Noo Maxo Den. Opt. MC Density C.B.R. L.. L .. P. I. Class 
61,4)0 3-12 1 98.6 23 .. 5 6.5 46.6 19-.6 7-6 (10) 
53/00 .3~12 2 99 .. 8 22 .. .3 7o0 38.71 13.3 6 (7) 
3BI{bo 3-12 3 100 ... 9 22 .. 6 12.2 35 .. 6 12 .. 8 6 (9) 
23,4)0 3-12 4 104.2 20 .. 5 11 .. 5 35 .. 2 11.0 6 (5) 
4B/OO 4-23 1* l05o4 19.6 104 .. 4 12.7 40.5 20.4 7-6 (12) 
56.J,90 4-2.3 2* 105ol 19 .. 2 105 .. 1 18 .. 1 37 .. 8 16 .. 7 6 (11) 
43,4)0 4-23 .3* 106o4 18.1 105.0 17.8 36.2 16 .. 9 6 (11) 
.38/00 4-23 4* 112 .. 2 16 .. 4 110.,6 7.8 39 .. 5 24.3 6 (12) 
33,loO 4-23 5* 1053 .. 8 17o9 98o7 45 .. 4 J5o4 14 .. 7 6 (10) 
28,too 4-2.3 6* 109o0 17 .. 7 lll .. 1 16.1 35o6 15 .. 4 6 (10) 
* Reported by Division of Materials., Mey" 28, 1952 
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piles at the plant, but a few spot-check samples were taken from the 
trucks as they reached the jobe The crusher-run aggregate was sampled 
after placement on the road, with the material being taken from a 
trench one shovel wide and running throughout the depth and width of 
the spread (usually a 10-fto lane) o This quantity was spli t suc-
cessively until a test sample of reasonable size was obtainedo 
There was some segregation of the crusher-run aggregate in 
the trucks and this generally resulted in a concentration of coarser 
material early in the spread with a corresponding increase in fineness 
toward the end of the spread o Because of this 1 effort was made to take 
several samples from a selected spreado Also, in anticipation of this, 
it was decided at the outset to place the crusher-run aggregate in two 
passes of the spreader, and to that extent overcome segregationo 
After the fine aggregate had been spread and before water 
or calcium chloride had been applied, the total aggregate was sampled 
more or less as a control measureo In some instances outstanding 
gradation deficiencies were noted and i t was necessary to blade some 
materials forward to minimize their effect on the composition of t he 
final mixo 
The greatest difficulties developed with the finer stone 
sizes early in the operations 1 but these were overcome through changes 
in the source of stone at one point and finally a change from Noo 10 
material to agricultural lime at the principal source of aggregateo 
For this type construction the percentage passing the Noo 200 sieve 
was regarded as a critical factor and particular effort was made to 
ll 
keep this well above the minimum of 5 percent required by the specifi-
ce.tiono 
The results listed in Table 2 pertain to samples taken after 
the full amount of aggregate and the calcium chloride had been applied 
and the mixture worked into the windrow, or to samples cut from the 
completed base at the time density tests were madeo None of these 
samples was taken for control purposes but rather to provide repre= 
sentative values of the gradation finally achievedo It will be noted 
that in several places the gradation did not strictly conform with 
specification requirements outlined in Figo 2; ho_wever, the percentages 
passing the Noo 200 sieve were kept well above the minimum and up 
toward the maximum after the work had progressed to the point where 
initial difficulties were overcomeo 
Density DeterminationsQ 
Measurements of density in the blade-spread courses were 
made at ten locations throughout the project» as listed in Table 3o 
For these determinations, holes approximately 3 inches in diameter 
were cut through the tall depth of the dense~graded base by means of 
a hammer and chiselo All the material thus excavated was care:t"all.y 
saved, and the volume of the excavated hole determined by the rubber 
balloon methodo Moisture contents were relatively low in comparison 
with those originally taken at the time of mixingo However, at the 
time these tests were made the base had been completed and three to 
seven d~s had elapsed since the materials had been placed and cam-
paetedo Var~ations in the recorded densities were not great con~ 
Table 2a Gradation of Aggregate in Dense-Graded Base Courses 
Percent Passing S i eve S i z e s 
Station Date 1 In. 3/4 In. 3/8 In. No. 4 No . 10 No ., 40 No .. 200 
45fDO 5-6 100 .,0 99 .. 8 89. 2 58. 8 29.9 12.9 8. 5 
30fDO 5-7 100 .,0 98 .. 3 80 .,8 53 .3 29 . 6 13 .2 8 .. 7 
25fDO 5-7 100 .,0 97. 6 83 .,6 61 .. 4 28 .,0 11.,0 7.0 
12fDO 5-8 100 .. 0 96 .. 6 79 .,3 54.6 32.6 14 .. 2 8 .. 9 
44fDO 5-9 100 .0 97 .. 0 74.4 53 .. 8 3lo9 14c4 9.2 
36,L50 5-12 100.,0 97 .. 6 77 .. 7 52 .. 3 29 .. 5 13.3 8.7 
32fo0 5-12 100 .,0 99 .. 3 94 .. 2 77.,0 49 .. 1 20. 6 12.0 
ll,L50 5-12 100.,0 98 .. 4 91.,4 75.5 48 .. 1 20 .. 1 11. 7 
60.j(JO 5-15 100.,0 100., 0 90 .. 5 72 .. 4 48 .8 23 . 6 14.7 
55fo0 5-15 lOO oO 100.,0 89 .. 6 67.7 42 .. 8 20 .9 14 .. 0 
50fo0 5-15 100.0 100 .,0 90 .. 7. 68 .. 6 40 .. 1 18 .. 2 11.3 
45fo0 5-15· 96 .1 96 .. 1 84.,0 63 .. 0 41 .,2 19 .. 7 12. 7 
40fo0 5- 15 100 .0 100 . 0 89 .. 5. 68. 7 43 . 1 19.9 12. 5 
25fo0 5-16 100 .0 93 . 3 89 .. 3 69 .. 0 42. 6 18 .. 6 11.4 
30fo0 5-16 100 .0 100 .,0 87 .. 2 63.9 37. 7 16.,4 10o9 
25,ioO 5-16 100.0 100.0 89 .. 4 68.6 40 .. 8 18.3 11. 8 
2o,ioo 5-16 100 .. 0 99 .. 0 90 .,1 71.2 43 .. 1 19 .. 7 12. 8 
15fo0 5-16 100.,0 100 .,0 82 .. 3 61.9 37. 5 16 .. 8 n .. o 
Note: First samples (taken 5-6 to 5- 12) were from windrow of mixed aggregate . 
Remainder of samples .o~ere taken from completed bas'e at time of density test . 
Location 
(Station) 
15fo0 
2o,too 
25fo0 
30fo0 
35fo0 
40/-00 
45fo0 
50fo0 
55toO 
60/.00 
Average 
Table 3. Measured Densities and Moisture 
Contents of Dense~Graded Base Courses .. 
Dry Density Moisture Content 
(Pounds Per Cubie Foot) (Percent Dry Weight) · 
153.0 3.07 
145.1 2.77 
152.5 2 .. 95 
J.48o3 2.,79 
151.3 3.00 
161.,8 2 .. 64 
152.1 1.61 
150.0 1.47 
157.4 2.42 
159.7 2 .. 99 
153.1 2.57 
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sidering the test limitationso Obviously the densities ~ere high 
from any point of viewo Calculated on the basis of percentage voids 
in the compacted aggregate having a specific gravity of 2o 70, the 
condition of the base ranged from 4 to 13o8 percent and averaged 
9o2 percent voidso 
Profiles and Secti0nso 
Center line profiles were taken every 50 feet at five different 
times during construction, and transverse sections were taken in 
detail at 50-fto intervals within one 400-fto section of the roado 
These measurements were to provide a basis for judging the effective-
ness of each type of construction toward elimination of surface 
irregularities a 
The center line profiles which were read to the nearest 
Ool fto represented the top of the existing traffic bound prior to 
the beginning of pavement construction, and the elevations after 
completion of the waterbound course , the second dense-graded course , 
the bitllillinous binder course, and the bituminous surface course o A 
plot of four of these five set s of elevations is shown in Figo 12o 
Those for the bituminous binder course wer e omitted in the interest 
of clarityo 
Indications are that the blade-spread base did remove some 
pronounced irregularities of the waterbound and traffi c-bound courseso 
However, the plots of Figo 12 convey the impr ession that considerable 
irregularity remained after the blade- spread operations and even after 

the bituminous surface was placedo 
From the standpoint of actual riding qualities it is difficult 
to establish the significance of these slight irregularities when it 
is realized that they carry over a distance of 50 fto Pavements with 
outstandingly poor riding qualities often have abrupt changes in 
elevation over distances that are hardly greater than the length of 
a car 0 Irregularities at longer intervals can give an undulating 
or "roller coaster" effecto The profiles of Fige 12 show that there 
are no irregularities of that type in this surfaceo 
Studies of surface irregularities and riding qualities (2) 
in the past few years have positively identified the majority of poor 
riding qualities with inconsistencies in cross sectiono As a means 
of checking for such inconsistenci~s, sections were determined at 50-fto 
intervals between Stations 33~0 and 37~0o 
Here again it was realized that pronounced variations in 
sections at intervals of less than 50 feet account for the poorest 
riding qualities, but limitations in time and personnel made it a 
choice of sections at closer intervals throughout a 100- fto distance 
or sections at greater intervals over a longer distaneeo 
A stringline stretched between blue tops, and measurements 
down to the surface, were used in the determination of cross sectionso 
(2) Report Noo 2 on "Measurements of Surface Irregularities and Riding 
Qualities of High Type Bituminous Pavements1 " Kentucky Department 
of Highways, Materials Research Laboratory11 December, 1950o (Unpublished) 
Measurements to the nearest 1/S inch were made on the top of the 
waterbound courseg the top of the second dense~graded course, and 
the finished pavement surfaceo Plots of the sections are contained 
Invariably the blade-spread courses had a contour which 
was much more uniform than the contour of the water bound course 9 
and almost invariably the newly formed surface more nearly approached 
the theoretical design section that the finished pavement was supposed 
to meet o In one or two instances there was very little crown in the 
-dense-graded courseso 
Generally speaking~ two passes of the paver laying the 
bituminous courses did not improve the sectionso At Stations 35~50~ 
and 36,L50, the sections of the finished pavement were decidedly 
poorer than the corresponding sections of the blade-spread baseo It 
appears that settings of the paver screed were unnecessarily altered 
at these locations, particularly on operations in the center laneo 
Despite this and other influences~ the few measured sections indicate 
that with the blade spread courses in place the paver had a better 
surface on which to operate · than it would have had with the water-
bound course aloneo 
Manpower and Machineryo 
Insofar as possible, records were made to determine the 
equipment and personnel requirements for const ruction of each of the 
two :types of baseo Approximately the same quantity of stone VIIS 
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required for each 4-ino course and essentially the use of trucks and 
similar equipment was the same alsoo Consequently, these factors and 
some others such as spreader boxes for fine aggregate were disregarded 
in the summation of required manpower and machinery o 
The various pieces of equipment were tabulated and a record 
was made of the days each piece was in use., Similarly records were 
made of the labor by class and by t:ime spento This compilation is 
given in Table /.f.., While the dense graded courses required more 
equipment-hours than did the waterbound construction, their require-
ment in man-days of labor was less than half that of the waterbound 
construction a 
On the basis of rental rates applicable to equipment operated 
by the Department and minimum wage rates applicable to this particular 
project in Fayette County, the relative costs on the factors in which 
the two types of construction differed were $4536.,00 for the waterbound 
base and $3464 .. 40 for the dense-graded aggregate baseo This comparison, 
of course, applies only to the 1 .. 1 mio of construction in this instance, 
and it contains several approx:imationso For construction in other 
parts of the state-, the relative costs would at least vary in accordance 
with variations in the m:inimum wage rates .. 
Table 4o Equipment and Personnel Required For The Two Types of Base 
Equipment 
Days Days 
Dense-Graded Base Used Waterbound Base Used 
lo Adnun Spreader 7 Apsco Spreader 9 
2o 3-Wheel Roller g 3-Wheel Roller 16 
3o Pneumatic Roller g Water Wagon ll 
4o Water Wagon 17 
5o Grader 13 
60 CaG12 Spreader 5 
Total Equipment Days 58 -. .36 
Personnel 
Man Man 
Dense-Graded Base Days Waterbound Base Days 
lo Supt o & Foreman 17 Supt o & Foreman 27 
2o Skilled 2S Skilled 46 
.3o Semi-skilled 27 Semi-skilled 65 
4o Unclassified .37 Unclassified S5 
Tote). Man Days 109 22.3 
